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Preface to the special issue: Apoptosis in yeastIn the last decade, yeasts have been demonstrated to succumb to
cell death, showing typical apoptotic markers such as externalization
of phosphatidylserine to the leaﬂet of the outer plasma membrane,
degradation of DNA, condensation of chromatin, and generation of
reactive oxygen species (ROS). Moreover, core executors and inhibitors
of the cell death machinery, such as a caspase, an apoptosis-inducing
factor, Endonuclease G, the serine protease OMI, and the IAP (inhibitor
of apoptosis protein) BIR1, have been identiﬁed in yeast. Yeast death
has been linked to complex apoptotic scenarios such as mitochondrial
fragmentation and cytochrome c release, perturbations of the
cytoskeleton, and epigenetic modiﬁcations of the chromatin. Finally,
natural scenarios of yeast apoptosis (such as ageing, mating, and
release of killer toxins) where apoptosis provides a selective advant-
age for the yeast population as a whole have been described.
But why would we need another model for cell death, when
established and effectivemodels such asD.melanogaster and C. elegans
are available? Because of its the clear-cut, fast, and easy genetics, the
yeast system makes it possible to establish genetic hierarchies and to
perform unbiased screenings. In addition, mitochondria, which are the
main executing organelles upon cell death induction, are easily mani-
pulable, for example, by generating rho0 cells, devoid of mitochondrial
DNA, or by enhancing mitochondrial respiration with a simple change
of medium. Clonogenic plating assays in yeast determining the precise
number of dead versus living cells are hardly feasible in other
organisms. Therefore, the discovery of apoptotic phenomena in yeast0167-4889/$ – see front matter © 2008 Published by Elsevier B.V.
doi:10.1016/j.bbamcr.2008.05.009has stimulated intense research on programmed cell death in lower
eukaryotes in general. These results reveal the origins of apoptosis
unexpectedly early in evolution and offer a way to trace the
phylogenetic core of cell death execution and regulation. Furthermore,
they may reveal an Achilles heel of the difﬁcult-to-treat infections by
fungi or protists, which present an increasing problem due to in-
creasing numbers of people with suppressed immune systems (e.g., as
a result of cancer or AIDS therapy). In addition, yeast enables re-
searchers to mechanistically and systematically elucidate conserved
components of the apoptotic machinery, especially when it comes to
interdependency of apoptotic execution (caspase-dependent versus
caspase-independent). Finally, yeast apoptosis expands the application
of the model eukaryote yeast to typical “metazoan-only” topics, such
as neurodegeneration.
This special issue summarizes the research on yeast apoptosis,
covering identiﬁcation of conserved components of the apoptotic
machinery, solving conﬂicts in mammalian apoptosis, and shedding
light on human diseases involving cell death mechanisms.
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